Supplementary Information for Cholesterol enhances influenza binding avidity by controlling nanoscale receptor clustering Supplementary Methods:
Chemicals. Dioleoyl phosphatidylethanolamine (DOPE), Palmitoyl oleoyl phosphatidylcholine (POPC), cholesterol, stigmasterol, 7-dehydrocholesterol, desmosterol, and lanosterol were all purchased from Avanti Polar Lipids (Alabaster, AL). 5-cholesten-3-one and ergosterol were purchased from Sigma-Aldrich (St. Louis, MO). The viral target receptor, disialoganglioside GD1a from bovine brain (Cer-Glc-Gal(NeuAc)-GalNAc-Gal-NeuAc), was also purchased from Sigma-Aldrich. Fluorophores Texas Red-1,2-dihexadecanoylsn-glycero-3phosphoethanolamine (TR-DHPE) and Oregon Green-1,2-dihexadecanoylsnglycero-3-phosphoethanolamine (OG-DHPE) were purchased from Thermo Fisher Scientific (Waltham, MA).
Dissociation Rate Analysis in Simulations. As described previously 1 , dissociation was modeled as a two-state reaction which follows a Poisson distribution and thus has the following probabilities:
Contact lifetime analysis result in a set of N identified contact events, n of which terminate by the end of the simulation with lengths [t 1 ….t n ] and N-n of which are still in contact at the end of the simulation with partial contact lifetimes with lengths [T 1 , ...T N-n ]. Assuming a uniform prior for k off , the probability density function for k off thus follows: Listed values represent the number of phospholipids (DOPE, POPC), GD1a and cholesterol (CHOL) molecules present in each monolayer of each bilayer simulation. In all experimental conditions, the mol % of DOPE was held constant at 20 mol %. GD1a concentration was varied between 1, 2, 4 and 10 mol % and cholesterol was varied between 0, 10 and 20 mol %. The remaining mol % was POPC. Membranes of each composition were constructed with INSANE 2 , and then the simulation box was solvated with a polarizable water model (PW) and 150 mM NaCl.
Supplementary Figure 1: Schematics of virus, bilayer, and in-vitro binding
assay. An influenza virion is schematized in part (A), a target bilayer in part (B), and the single-virion binding assay in part (C). We do not detect a preferential association of cholesterol with GD1a versus phospholipids in simulations of supported lipid bilayers with compositions matching those used experimentally. Relative viral binding to target membranes containing no GD1a and either 0 mol% or 10 mol% cholesterol is plotted and compared to binding to membranes containing 1 mol% GD1a and 10 mol% cholesterol.
Supplementary Figure 6: Chemical structures of Cholesterol (A) and
Cholestenone (B). As noted by the arrows, the only difference between the two structures is the presence of a hydroxyl group versus a ketone.
